Hypoxic repression of lactate dehydrogenase-B in retina.
In order to elucidate mechanisms controlling hypoxia induced gene repression in the retina, we studied expression of the lactate dehydrogenase gene LDH-B. RT/PCR was used to isolate cDNA fragments of the LDH-A and LDH-B genes from both rat and chick. Northern analysis was used to measure LDH-B mRNA expression and in situ hybridization to localize LDH-B mRNA during development of the avascular chick retina. Primary retinal cultures of rat and chick were subjected to hypoxia and reperfusion paradigms, and levels of LDH-A and LDH-B mRNA expression were measured by Northern and semi-quantitative RT/PCR analyses. Northern analysis demonstrated that LDH-B mRNA is developmentally regulated in the chick retina according to a time course that correlates with oxygen availability. In developing chick retina in situ hybridization localized LDH-B mRNA to aerobic regions of the retina, coincident with the distribution of active mitochondria. Northern and semi-quantitative RT/PCR analyses demonstrated that LDH-B mRNA levels decrease in primary rat and chick retinal cells in response to hypoxia. LDH-B mRNA increased to control levels in retinal cells exposed to hypoxia then reperfused with oxygen, while the opposite was true for LDH-A, an hypoxia inducible gene. These data demonstrate that LDH-B gene repression after hypoxia and reactivation after oxygen reperfusion occurs in both vascular and avascular retinal cells. Oxygen regulated expression of LDH-B is opposite and complementary to that of LDH-A and provides a system to elucidate the mechanisms underlying hypoxic gene repression and reactivation after reperfusion. Mechanisms controlling gene repression and reactivation based on oxygen availability are likely to be critically involved in ischemic damage and neovascular retinopathy.